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EXERCISE -2.1 1
Question 1:
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Question 2:

If the set A has 3 elements and the set B = {3, 4, 5}, then find the number of elements in
(A x B)?

It is given that set A has 3 elements and the elements of set B are 3, 4, and 5.
= Number of elements in set B =3

Number of elements in (A x B)

= (Number of elements in A) X (Number of elements in B)

=3x3=9

Created By Kulbhushan www.Kulbhushan.freevar.com



e EDUCATION CENTRE
Where You Get Complete Knowledge

Thus, the number of elements in (A X B) is 9.

Question 3:

IfG={7,8 and H={5,4, 2}, find G x Hand H x G.

G={7,8} andH= {5, 4, 2}

We know that the Cartesian product P x Q of two non-empty sets P and Q is defined as
PxQ=1{@,q):p€EP, q€Q]}

~GxH={(7,5),(7,4),(7,2),(8,5), (8,4),(8,2)}

H>xG=1{(,7),(5,8),4,7),(428),(2,7), (2, 8);

Question 4:

State whether each of the following statement are true or false. If the statement is false,
rewrite the given statement correctly.

(1) If P={m, n} and Q = {n, m}, then P x Q = {(m, n), (n, m)}.

(11) If A and B are non-empty sets, then A x B is a non-empty set of ordered pairs (x, »)
such that x€ A and y € B.

(iii) IFA = {1,2}, B = {3, 4}, then A x (B N ®) = .
(i) False

IfP = {m, n} and Q = {n, m}, then

P> Q= {(m, m), (m, n), (n, m), (n, n)§

(ii) True

(iii) True

Question 5:
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IfA={-1,1},find A X A x A.
It is known that for any non-empty set A, A X A x A is defined as
AXAXxA={(a,b,c)a b, c€EA}
It is given that A = {-1, 1}
SAXAXA={(-1,-1,-1),(-1,-1, 1), (-1, 1,-1), (-1, 1, 1),

(1,-1,-1), (1,-1, 1), (1, 1,-1), (1, 1, 1)}

Question 6:
If A xB={(a,x),(a,y), (b,x), (b, y)}. Find A and B.
It is given that A x B = {(a, x), (a, »), (b, x), (b, y)}

We know that the Cartesian product of two non-empty sets P and Q is defined as P x Q =
{(r.9):p €P,q€Q]

~ A 1s the set of all first elements and B is the set of all second elements.

Thus, A = {a, b} and B = {x, y}

Question 7:

LetA={1,2},B=1{1,2,3,4},C={5,6} and D = {5, 6, 7, 8}. Verify that
(HAxXxBNC)=(AxB)N(AxQC)

(i) A x Cisasubsetof Bx D

(1) To verify: Ax(BNC)=(AxB)N (A xC)

Wehave BN C={1,2,3,4} N {5,6} =@
“LHS.=AXBNC)=AxXx0=0

AxB={(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),(2,3),(2,4)}
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AxC=1{(,5),(,6),(2,5),(2,6)}
~RHS.=(AxB)N(AxC)=®

~L.H.S.=R.H.S

Hence, A x (BN C)=(A xB) N (A x C)

(i) To verify: A x C is a subset of B x D
AxC=1{(,5),(,6),(2,5),(2,6)}

B xD = {(1,5),(1,6), (1,7),(1,8),(2,5), (2, 6), (2, 7). (2, 8), (3, 5), 3,6), 3, 7), (3, 8),
(4,5),(4,6),(4,7), (4, 8)}

We can observe that all the elements of set A x C are the elements of set B x D.

Therefore, A x C is a subset of B x D.

Question 8:

Let A= {1,2} and B = {3, 4}. Write A x B. How many subsets will A x B have? List
them.

A={1,2} and B = {3, 4}

~AxB=1{(1,3),(1,4), (2,3), (2, 4)}

= n(A x B) = 4

We know that if C is a set with n(C) = m, then n[P(C)] = 2.
Therefore, the set A x B has 2* = 16 subsets. These are

@, {(1,3)}, {(1, D}, {(Z,3)}, {2, D}, {(1,3), (1, 4)}, {(1, 3), (2, 3)},
{(1,3),(2,4)}, {(1,4), (2, 3)}, {(1,4), (2, 4)}, {(2,3), (2, 4},
{(1,3),(1,4),(2,3)}, {(1, 3), (1,4), (2, 4)}, {(1, 3), (2, 3), (2, 4)},
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(1, 4),(2,3),(2,4)5, 1(1,3), (1,4, (2, 3), (2, 4)}

Question 9:

Let A and B be two sets such that n(A) =3 and n (B) = 2. If (x, 1), (3, 2), (z, 1) are in A X
B, find A and B, where x, y and z are distinct elements.

It is given that n(A) = 3 and n(B) = 2; and (x, 1), (, 2), (z, 1) are in A x B.
We know that A = Set of first elements of the ordered pair elements of A x B
B = Set of second elements of the ordered pair elements of A x B.

=~ X, y, and z are the elements of A; and 1 and 2 are the elements of B.

Since n(A) = 3 and n(B) = 2, it is clear that A = {x, y, z} and B = {1, 2}.

Question 10:

The Cartesian product A x A has 9 elements among which are found (-1, 0) and (0, 1).
Find the set A and the remaining elements of A x A.

We know that if n(A) = p and n(B) = ¢, then n(A x B) = pq.

~n(Ax A)=n(A) x n(A)

It is given that n(A X A)=9

~n(A)xn(A)=9

=>nA)=3

The ordered pairs (-1, 0) and (0, 1) are two of the nine elements of A x A.

We know that A x A = {(a, a): a € A}. Therefore, —1, 0, and 1 are elements of A.
Since n(A) = 3, it is clear that A = {-1, 0, 1}.

The remaining elements of set A x A are (-1, —1), (-1, 1), (0, -1), (0, 0),
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(1,-1),(1,0),and (1, 1)

EXERCISE -2.2

Question 1:

Let A={l1,2,3, ..., 14}. Define a relation R from A to Aby R = {(x,y): 3x -y =0,
where x, y EA}. Write down its domain, codomain and range.

The relation R from A to A is given as

R={(x,y):3x—y=0, where x, y € A}

ie., R={(x,y): 3x=y, where x, y € A}

~R={(1,3),(2,6),(3,9), (4, 12)}

The domain of R is the set of all first elements of the ordered pairs in the relation.
~Domain of R = {1, 2, 3, 4}

The whole set A is the codomainof the relation R.

~Codomainof R=A={1,2,3, ..., 14}

The range of R is the set of all second elements of the ordered pairs in the relation.

~Range of R= {3, 6,9, 12}

Question 2:

Define a relation R on the set N of natural numbers by R = {(x, y): y=x + 5, x is a natural
number less than 4; x, y € N}. Depict this relationship using roster form. Write down the
domain and the range.

R = {(x,y): y=x+5, x is a natural number less than 4, x, y € N}

The natural numbers less than 4 are 1, 2, and 3.

“R=1{(1,6),(2,7), (3, 8)!
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The domain of R is the set of all first elements of the ordered pairs in the relation.

= Domain of R = {1, 2, 3}
The range of R is the set of all second elements of the ordered pairs in the relation.

~ Range of R = {6, 7, 8}

Question 3:

A={1,2,3,5} and B = {4, 6, 9}. Define a relation R from A to B by R = {(x, y): the
difference between x and y is odd; x € A, y € B}. Write R in roster form.

A={1,2,3,5}and B={4,6,9}
R = {(x, y): the difference between x and y is odd; x € A, y € B}

~R=1{(1,4),(1,6),(2,9),3,4),(3,6),(5,4), (5, 6)}

Question 4:
The given figure shows a relationship between the sets P and Q. write this relation
(1) in set-builder form (ii) in roster form.

What is its domain and range?

According to the given figure, P = {5, 6, 7}, Q = {3, 4, 5}
MDR={xy):y=x-2;x€PtorR={(x,y):y=x-2forx=5,6,7}
(i) R = {(5, 3), (6, 4), (7, 5)}

Domain of R = {5, 6, 7}

Range of R = {3, 4, 5}
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Question 5:
Let A= {1, 2, 3,4, 6}. Let R be the relation on A defined by
{(a, b): a, b € A, b is exactly divisible by a}.
(1) Write R in roster form
(11) Find the domain of R
(111) Find the range of R.
A=1{1,2,3,4,6},R={(a, b): a, b €A, b is exactly divisible by a}
(M) R={1, 1), (1,2),(1,3),(1,4), (1, 6), (2, 2), (2, 4), (2, 6), (3, 3), (3, 6), (4, 4), (6, 6)}
(i1)) Domain of R = {1, 2, 3, 4, 6}

(ii1) Range of R = {1, 2, 3, 4, 6}

Question 6:

Determine the domain and range of the relation R defined by R = {(x, x + 5): x € {0, 1, 2,
3,4,5}}.

R={(,x+5):x€{0,1,2,3,4 5
~R={(0,5),(1,6),(2,7),3,8),(4,9), (5, 10)}
~Domain of R = {0, 1, 2, 3, 4, 5}

Range of R= {5, 6,7, 8,9, 10}

Question 7:

Write the relation R = {(x, x*): x is a prime number less than 10} in roster form.
R = {(x, x¥*): x is a prime number less than 10}

The prime numbers less than 10 are 2, 3, 5, and 7.

~R={(2,8), (3,27), (5, 125), (7, 343)}
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Question 8:

Let A= {x,y, z} and B = {1, 2}. Find the number of relations from A to B.
It is given that A = {x, y, z} and B = {1, 2}.

~AXB={1),(x,2),(», 1), 1, 2), (1), (z2);

Since n(A % B) = 6, the number of subsets of A x B is 2°.

Therefore, the number of relations from A to B is 2°.

Question 9:

Let R be the relation on Z defined by R = {(a, b): a, b € Z, a — b is an integer}. Find the
domain and range of R.

R={(a, b): a,b € Z,a— b is an integer}

It is known that the difference between any two integers is always an integer.
~Domain of R=7Z

Range of R=7Z

EXERCISE -2.3

Question 1:

Which of the following relations are functions? Give reasons. If it is a function,
determine its domain and range.

(1) {2, 1), (5, 1), (8, 1), (11, 1), (14, 1), (17, 1)}

(i) {(2, 1), (4,2), (6, 3), (8, 4), (10, 5), (12, 6), (14, 7)}
(iii) {(1, 3), (1, 5), (2, 5);

(i) {2, 1), (5, 1), (8, 1), (11, 1), (14, 1), (17, 1)}
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Since 2, 5, 8, 11, 14, and 17 are the elements of the domain of the given relation having
their unique images, this relation is a function.

Here, domain = {2, 5, 8, 11, 14, 17} and range = {1}
(i) {(2, 1), (4, 2), (6, 3), (8, 4), (10, 5), (12, 6), (14, 7)}

Since 2, 4, 6, 8, 10, 12, and 14 are the elements of the domain of the given relation
having their unique images, this relation is a function.

Here, domain = {2, 4, 6, 8, 10, 12, 14} and range = {1, 2, 3,4, 5, 6, 7}

(i) {(1, 3), (1, 5), (2, 5)}

Since the same first element i.e., 1 corresponds to two different images i.e., 3 and 5, this
relation is not a function.

Question 2:

Find the domain and range of the following real function:

(i) fix) = | i) /(0)= Jo_ v

(1) fix) =—lx[, x ER

x, x=1

We know that |x| = Jl_'“ x<0

 fx)=—| x| —x, x =10
“fx)=-lxE x,x=0
Since f(x) is defined for x € R, the domain of fis R.

It can be observed that the range of f{x) = —|x| is all real numbers except positive real
numbers.

~The range of fis (— =, 0].

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

(ii) f(x)= Jo—x*

Since m is defined for all real numbers that are greater than or equal to —3 and less
than or equal to 3, the domain of f{x) is {x : -3 <x <3} or [-3, 3].

For any value of x such that -3 < x < 3, the value of f(x) will lie between 0 and 3.
~The range of f(x) is {x: 0 <x <3} or [0, 3].

Question 3:

A function f'is defined by f(x) = 2x — 5. Write down the values of

(D) A0), (i) A7), (iii) A-3)

The given function is f{x) = 2x — 5.

Therefore,

1) f0)=2x0-5=0-5=-5

() A7)=2x7-5=14-5=9

() f-3)=2x(3)-5=-6-5=-11

Question 4:

The function ‘# which maps temperature in degree Celsius into temperature in degree

t1(C)= €3
Fahrenheit is defined by 5 :

Find (i) ¢ (0) (ii) £ (28) (iii) ¢ (~10) (iv) The value of C, when #C) = 212

1(C)= %€ +32
The given function is 35 :

Therefore,
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Cn(0)=2Y 30 20432-32
(i)
(28)= 228 3y 2924160 _412
(11) 2 2 3
95 (10
((~10) = ( ) 132295 (<2)+32 = —18+32 = 14
(i) 5

(iv) It is given that #(C) = 212

oC

SL212=—+32
=% oC =212-32
3
::vg—(_:lﬂﬂ
5
=90 =180x5
:bﬂ':lgﬂxnzlﬂﬂ

Thus, the value of 7, when #(C) = 212, is 100.

Question 5:

Find the range of each of the following functions.
(1) fix)=2-3x,x e R, x>0.

(11) fix) = x>+ 2, x, 1s a real number.

(111) flx) = x, x 1s a real number

(1) fix)=2-3x,xER, x>0

The values of f{x) for various values of real numbers x > 0 can be written in the tabular
form as
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x (001101109 |1 |12]|25] 4 5

fo 1971707 |-1]-4|-55]-10]-13

Thus, it can be clearly observed that the range of f'is the set of all real numbers less than
2.

1.e., range of f=(— =, 2)

Alter:

Letx>0

=3x>0

=>2-3x<2

= flx)<2

~Range of f=(—=, 2)

(i1) flix) = x>+ 2, x, 1s a real number

The values of f(x) for various values of real numbers x can be written in the tabular form
as

x |0]1+£03]+0.8£1]+2]|£3

f[2]200]264]3 ] 6 |11

Thus, it can be clearly observed that the range of f'is the set of all real numbers greater
than 2.

i.e., range of f=[2, =)
Alter:
Let x be any real number.

Accordingly,
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x*>0

=>x+2>0+2

>x+2>2

= filx)>2

~ Range of f=[2, %)

(ii1) flx) = x, x is a real number

It is clear that the range of f'is the set of all real numbers.

~ Range of f=R
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